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Fig 1: Shown uppermost is twice the kick factor weighted
density function (2Kdf/df) for the DT (damped detuned)
structure.   The succeeding curves are of the spectral
function for DDS 1, DDS 2 and DDS 3   The significant
improvement in the matching to the HOM loads for DDS
2 reduces  the amplitude of the oscillations of the spectral
function.   DDS 3 uses similar HOM couplers and loads
as DDS 2 but the cells have been redistributed using a
recently developed mapping function method .   The inte-
gral is  dashed.
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Fig 2: Shown uppermost is the wake function for the DT
structure.  The succeeding curves are of the wake function
for DDS 1 (HOM couplers included and ASSET data
points), DDS 2 and DDS 3.  The dots in DDS 2 and DDS
3 indicate the position of the 82 bunches placed 2.8 ns
apart.  The long range wake for DDS 1 is improved over
the DT structure by an order of magnitude or more, the
medium and long range wake for DDS 2 by a factor of  3
over DDS 1, with further improvement of  the short range
wake for DDS 3.
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DESIGN OF A 30 GHZ DAMPED DETUNED
ACCELERATING STRUCTURE

M.Dehler†, R.M.Jones‡, N.M.Kroll‡, R.H.Miller‡, I.Wilson† and W.Wuensch†

† PS Division, CERN, Geneva, Switzerland; ‡ Stanford Linear Accelerator Center, California, USA

Abstract

Within the framework of the SLAC/CERN studies of
30 GHz linear colliders, an attempt has been made to
scale as closely as possible the existing X-band NLC
damped detuned accelerating structure to 30 GHz. A
simple scaling was not possible because of mechanical
and RF constraints. The 30 GHz design has 101 cells
and a minimum aperture of 3.4 mm. In order to obtain
acceptably small values for both the single-bunch
transverse wakefield and the long-range multibunch
wakefield a relatively large non-linear variation of the
iris thickness was introduced in addition to the iris
diameter variation. The resulting wakefield has a short-
range value of 1290 V/pC/mm/m and a long range
value below 10 V/pC/mm/m.

1 INTRODUCTION

RF frequencies around 30 GHz are being considered for
both the Compact LInear Collider (CLIC) and the 3-5
TeV e+e- linear collider studies [1,2] to allow operation
with high accelerating gradients (100-200 MV/m). In
order to reach the required luminosities these machines
have to be operated with multiple bunches per rf pulse.
There is therefore a common requirement for a 30 GHz
multibunch accelerating structure. Because of the large
amount of design and experimental verification
(ASSET) work that has been invested by SLAC in their
X-band Damped Detuned Structure (DDS) it was
decided to see to what extent this structure could be
scaled to 30 GHz.
The basic approach was to scale as closely as possible,
the existing SLAC X-band design but taking into
account mechanical and RF constraints specific to
30 GHz. Some design choices have been biased in
favour of the existing CLIC parameters (8x109 particles
per bunch, a bunch spacing of 30 rf cycles (1 ns) and a
loaded accelerating gradient of 100 MV/m) which
require a transverse wakefield reduction to about 1% at
the second bunch and thereafter at least a linearly
decreasing level [3]. Although this structure was
designed essentially around the CLIC parameters, a
parallel aim of the work was to investigate the general
potential of the DDS for use with other 30 GHz linac
parameters.

2 STRUCTURE GEOMETRY

The basic 30 GHz cell/manifold configuration is the
same as that of the X-band DDS (Figure 1). Two cells at
both ends of the structure are not coupled to the
manifold to allow space for the output manifold bends.
All cell and manifold dimensions are approximately
scaled 11 GHz values except the minimum iris thickness
which was limited to 0.5 mm to have sufficient
mechanical stiffness, and the minimum iris diameter
which was limited to 3.4 mm to avoid an excessive short
range transverse wakefield level. The number of cells
for this DDS design has been reduced to 100 cells  from
the 200 of the X-band structure. This was done to
maintain a near optimum RF to beam efficiency for
CLIC multibunch parameters and to restrict the
maximum accelerating gradient to less than about
150 MV/m (corresponding surface field of about
400 MV/m).

Figure: 1 The basic DDS configuration

3 MICROWAVE DESIGN AND ANALYSIS

The basic design approach is to add a light amount of
damping to a detuned structure by coupling the cells to
four parallel waveguide manifolds.  The three stages of
the rf design procedure are (i) analysis of the lowest
dipole mode behaviour using an uncoupled cell model
(all higher dipole modes are assumed to be detuned by
an iris thickness variation) (ii) analysis of the behaviour
of the two lowest dipole bands using a coupled cell two-
band model (iii) spectral function analysis of the
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